1 H NMR, 13 C NMR) spectra were measured on a Varian MERCURY300-C/H spectrometer operating at 300 MHz ( 1 H NMR) and at 75 MHz ( 13 C NMR) or
Bruker AVANCEIII-400 spectrometer operating at 400 MHz ( 1 H NMR) and at 100 MHz ( 13 C NMR) in 5 mm NMR tubes. All 1 H NMR chemical shifts were reported in ppm relative to internal references of TMS at δ 0.00. All 13 C NMR chemical shifts were reported in ppm relative to carbon resonance in chloroform-d 1 at δ 77.00. Low and high resolution mass spectra were recorded by JEOL JMS-700 (EI+, FAB+) or Bruker Daltonics MicroTOF II-HB (ESI+). IR spectra were recorded on Jasco FT/IR-410 spectrometer. Melting points were measured by using Yanaco micro melting point apparatus. Optical rotations were recorded on JASCO DIP-370 digital polarimeter.
HPLC was recorded on a JASCO PU-2089, UV-2075 and CO-1560 system with Daicel Chiralcel AD-H.
All catalytic reactions were carried out by the standard Schlenk techniques under an argon atmosphere. Diisopropyl ether was distilled from benzophenone ketyl. 1,2-Dichloroethane, 1-butanol, neopentyl alcohol, 4-heptanol, cyclohexanol, tert-butanol and benzyl alcohol were distilled from calcium hydride. All methyl esters of amino acid derivatives were synthesized by the corresponding amino acid via standard protection and methyl esterification. Zn 4 (OCOCF 3 ) 6 O was prepared as the previous report, S1 and was stored in a grove box under an argon atmosphere. All other commercially available reagents were used as received.
General Procedure for Transesterification of amino acid methyl ester
A mixture of methyl ester (1.0 mmol), alcohol (1.2 mmol) and Zn 4 (OCOCF 3 ) 6 O (0.0125 mmol, 1.25 mol%) in diisopropyl ether (1.7 mL) was refluxed for periodic time under an argon atmosphere.
The resulting mixture was concentrated and purified by silica gel column chromatography.
The Procedure for the Transesterification of H-Val-OMe
A mixture of H-Val-OMe (1.0 mmol, free amine), 1-butanol (1.2 mmol) and Zn 4 (OCOCF 3 ) 6 O (0.0125 mmol, 1.25 mol%) in diisopropyl ether (1.7 mL) was refluxed for 18 h under an argon atmosphere. The reaction was quenched by addition of saturated NaHCO 3 aq. The resulting mixture was extracted by ether (2 X 20 mL). The combined organic layer was dried over Na 2 SO 4 and concentrated under reduced pressure. The resulting residue was dissolved in 10 mL of THF and 10 mL of H 2 O. To the solution, NaHCO 3 (2.5 mmol) and benzyl chloroformate (1.3 mmol)
S3
were added. After stirring 4 h, the mixture was extracted by ethyl acetate (2 X 20 mL). The combined organic layer was dried over Na 2 SO 4 and then concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography (hexane:EtOAc = 91:9 to 86:4)
to give Cbz-valine butyl ester (5ab) in 69% yield. 99, 156.23, 136.27, 128.44, 128.07, 127.99, 66.99, 65.24, 42.75, 30.48, 18.96, 13.55 ; IR (NaCl film, /cm -1 ) ν 3357, 3033, 2960, 2874, 1730, 1525, 1455, 1397, 1361, 1196, 1056, 1002, 779, 738, 698 32 , 155.64 , 79.75 , 65.02 , 42.39 , 30.51 , 28.22 , 18.94 , 13.51 ; IR (NaCl film, /cm -1 ) ν , 2963, 2875, 1753, 1722, 1516, 1393, 1367, 1255, 1167, 1057, 955, 865, 785 156.31, 143.85, 141.30, 127.69, 127.04, 125.05, 119.95, 67.22, 65.36, 47.17, 42.80, 30.55, 19.02, 13.60 ; IR (NaCl film, /cm -1 ) ν 3330 (N-H), 2956 (C-H), 1759 (C=O), 1682, 1536, 1450, 1288, 1189, 1536, 1450, 1288, 1189, 985, 938, 756, 732 06, 156.15, 132.64, 117.70, 65.86, 65.28, 42.75, 30.53, 18.98, 13.55 ; IR (NaCl film, /cm -1 ) ν 3357, 3086, 2961, 2937, 2875, 1734, 1649, 1526, 1465, 1396, 1370, 1276, 1195, 1057, 994, 930, 780 51, 154.48, 95.31, 74.80, 65.55, 42.88, 30.53, 19 .00, 13.57; IR (NaCl film, /cm -1 ) ν 3352, 2961, 2940, 2874, 1739, 1531, 1464, 1397, 1201, 1167, 1089, 1043, 943, 818, 771, 724, 568 57, 147.83, 133.98, 133.67, 132.84, 130.60, 125.58, 65.71, 44.90, 30.35, 18.87, 13.51 ; IR (NaCl film, /cm -1 ) ν 3647, 3346, 3099, 2961, 2934, 2875, 1746, 1594, 1539, 1360, 1168, 1125, 1059, 1019, 964, 854, 785, 742, 702, 656 97, 156.22, 136.31, 128.51, 128.16, 128.06, 67.09, 65.66, 42.84, 31.92, 29.68, 29.65, 29.56, 29.48, 29.34, 29.20, 28.53, 25.81, 22.67, 14.07 ; IR (NaCl film, /cm -1 ) ν 3327, 2915, 2848, 1738, 1689, 1542, 1468, 1416, 1374, 1293, 1216, 1060, 695; MS ( 42, 156.13, 136.29, 128.43, 128.05, 127.98, 75.61, 66.94, 46.90, 42.92, 40.73, 34.08, 31.32, 26.28, 23.44, 21.87, 20.61, 16.31 ; IR (NaCl film, /cm -1 ) ν 3353, 3066, 3033, 2955, 2869, 1727, 1519, 1455, 1388, 1370, 1272, 1203, 1052, 984, 911, 845, 778, 736, 697 67, 156.20, 136.16, 135.85, 134.68, 128.45, 128.32, 128.04, 127.95, 127.88, 126.50, 122.26, 66.89, 65.71, 42.68 74, 172.56, 154.75, 154.23, 136.77, 136.60, 128.34, 128.28, 127.78, 127.73, 127.68, 66.85, 64.83, 64.80, 59.29, 58.94, 46.85, 46.33, 30.89, 30.56, 30.47, 29.87, 24.20, 23.41, 18.98, 18.93, 13.57, 13 .53 (containing rotamers); IR (NaCl film, /cm -1 ) ν 2959 (C-H), 2875 (C-H), 1744 (C=O), 1708, 1498, 1415, 1352, 1278, 1194, 1118, 1087, 985, 768, 741, 698, 611 53, 155.60, 136.32, 135.79, 129.28, 128.52, 128.47, 128.11, 128.02, 127.04, 66.90, 65.31, 54.88, 38.36, 30.46, 19.00, 13.58 80, 155.33, 155.31, 136.91, 136.21, 128.84, 128.48, 128.44, 128.13, 127.05, 67.07, 65.69, 58.05, 30.39, 18.84, 13.48 80, 155.78, 155.16, 136.22, 130.38, 128.48, 128.15, 128.02, 127.34, 115.51, 67.01, 65.41, 55.05, 37.51, 30.84, 30.47, 19.01, 13.58 39, 156.43, 155.93, 136.56, 136.22, 128.45, 128.1, 128.02, 66.92, 66.57, 65.27, 53.67, 40.52, 32.23, 30.47, 29.31, 22.21, 18.97, 13.56 ; IR (NaCl film, /cm -1 ) ν 3340, 3065, 3033, 2957, 2935, 2871, 1703, 1530, 1456, 1343, 1252, 1136, 1059, 1027, 777, 738, 698 18, 155.95, 136.26, 128.44, 128.08, 127.99, 96.62, 68.05, 66.94, 65.46, 55.33, 54.34, 30.49, 18.95, 13.55 ; IR (NaCl film, /cm -1 ) ν 3334, 2958, 2891, 1730, 1518, 1456, 1341, 1202, 1150, 1115, 1063, 1037, 921, 740, 698, 586 97, 155.81, 136.11, 128.50, 128.18, 128.09, 67.01, 65.50, 53.18, 32.07, 30.45, 29.79, 19.02, 15.42, 13.62 75, 155.73, 137.61, 136.24, 128.91, 128.56, 128.51, 128.18, 128.08, 127.21, 67.07, 65.65, 53.62, 36.71, 33.75, 30.48, 19.02, 13.59 ; IR (NaCl film, /cm -1 ) ν 3356, 3064, 3029, 2959, 2873, 1748, 1692, 1586, 1532, 1454, 1414, 1356, 1281, 1216, 1174, 1070, 1030, 967, 942, 885, 820, 768, 735, 700, 665, 566 76, 170.67, 155.91, 136.18, S18 128.45, 128.10, 127.99, 66.98, 65.64, 64.87, 50.45, 36.64, 30.46, 30.39, 18.98, 18.93, 13.55 36, 171.25, 156.17, 136.20, 128.40, 128.03, 127.85, 66.87, 65.55, 50.74, 37.06, 30.33, 18 .89, 13.52; IR (NaCl film, /cm -1 ) ν 3425, 3341, 3309, 3208, 2958, 1735, 1699, 1663, 1539, 1415, 1287, 1206, 1186, 1065, 738, 696 S19 2878, 1729, 1686, 1537, 1465, 1417, 1352, 1291, 1265, 1203, 1070, 995, 724, 695 99, 155.76, 136.36, 136.16, 128.46, 128.07, 128.05, 127.62, 122.74, 122.19, 119.63, 118.63, 111.15, 110.04, 66.86, 65.32, 54.65, 30.42, 28.07, 18.95, 13.58 ; IR (NaCl film, /cm -1 ) ν 3356 (N-H), 3033 (C-H), 2959 (C-H), 2872 (C-H), 1713 (C=O), 1619, 1509, 1456, 1341, 1213, 1061, 1026, 742, 698 63, 156.16, 142.34, 138.84, 136.63, 136.38, 129.76, 128.41, 128.06, 127.94, 119.56, 75.27, 66.72, 64.98, 54.21, 30.54, 30.19, 19.06, 13.64 ; IR (NaCl film, /cm -1 ) ν 3339, 3061, 3033, 2959, 1725, 1514, 1495, 1326, 1279, 1184, 1057, 749, 701 09, 175.33, 156.21, 135.76, 128.61, 128.38, 128.21, 67.54, 51.26, 36.64 ; IR (NaCl film, /cm -1 ) ν 3372, 2886, 2771, 1722, 1711, 1684, 1529, 1361, 1265, 1224, 1174, 1053, 987, 741, 700, 637 
S4

Characterization Data for the Isolated Products
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